As long-term survival following Blood and Marrow Transplant (BMT) improves, it is increasingly important to explore the long-term impact it has on survivors' lives, including their work status and household income.
Previous studies suggest that 50-70% of survivors return to work within 1 year of BMT [1] [2] [3] [4] and up to 72% at 10 years post BMT 5 . The accuracy of these estimates are open to question however, as these studies are small, combine survivors of both autologous and allogeneic transplant, reflect historical age-bias in selection for transplantation, and appear inconsistent with reports that more than half of survivors and families report a decline in income post BMT and experience significant financial hardship as a result. 6, 7 In this multi-centre, cross-sectional study we aimed to identify the changes in work status and household income in a large cohort of allogeneic BMT survivors, and examine the demographic, socioeconomic, transplant factors and sequelae associated with those changes.
Eligible participants were allogenic BMT survivors >18 years, transplanted between January 2000 and December 2012 in New South Wales, Australia, who could read and write English, and provide consent. Potential participants were identified from the transplant databases of the adults BMT centres in NSW, and were asked to complete seven questionnaires; the Sydney Post-BMT Study Survey, FACT-BMT Version 4 8, 9 , DASS21 [10] [11] [12] , The Chronic GVHD Activity Assessment -Patient Self Report (Form B) 13 , The Lee Chronic GVHD Symptom Scale 14 , the Fear of Cancer Recurrence (FoCR) Scale 15 and The Post Traumatic Growth Inventory (PTGI) 16, 17 . The Sydney Post BMT Study Survey (SPBS) was developed by the research team and comprised 402 questions grouped into 20 domains including socio-demographics, pre and post transplant work status, functioning and household income. The questionnaire used tick box responses, short answer questions and 5-step Likert scales to measure attitudes. It was piloted to assess face and content validity and to check for comprehension. For each consenting participant data was also collected on diagnosis and transplant details.
Income and occupational data were stratified by survivor demographics and baseline transplant characteristics using descriptive statistics. Categorical responses were summarised using frequencies and percentages. Parametric continuous variables were summarised using means and standard deviations, and medians and interquartile ranges for non-parametric data. Dichotomous categorical variables were tested using the Pearson Chi-square or Fishers' Exact tests, and the relationship between continuous variables were assessed using Pearson's correlation coefficient. The McNemar test was used to assess for significant differences in the distribution of pre and post transplant variables such as full time (FT) employment and low-income status. Means and medians were compared using the independent Student's t-test and Wilcoxon Rank Sum tests for two samples; where there were >2 samples one-way analysis of Variance (ANOVA) and Kruskal Wallis tests were used. Multivariable logistic regression was used to assess for significant associations between explanatory and outcome variables after adjusting for potential confounders. A twotailed P value <0.05 was considered as the level of statistical significance.
Statistical analysis was performed using Stata software (Version12.1).
The study protocol was approved by the Northern Sydney Local Health District Human Research Ethics Committee (NSLHD Reference: 1207-217M).
A total of 1475 allogeneic BMTs were performed in the study period. Of the 669 recipients known to be alive at study sampling, 583 were contactable. In total 441 (66% of total eligible, 76% of those contacted) completed the survey and 17 patients (3%) declined participation.
Respondents included 250 (57%) males and 191 (43%) females. The median age of survey respondents was 54 years (Range: 19-79). The median time since transplant was 5 years (Range: 1-14) ( Table 1) .
Pre and post transplant employment status was provided by 404 survivors. In total, 261 (64.6%) were in FT employment pre transplant, and only 130 (32.2%) post-BMT (McNemar X 2 (1 df) = 106.6, P < 0.001). Three hundred and forty (84.2%) reported being in any paid employment (FT, part-time (PT) or casual) pre transplant which fell to 233 (57.8%) post transplant (McNemar X 2 (1 df) = 88.8, P < 0.0001). Underlying diagnosis n/total responses (%)
Acute Leukaemia Ill-health as a cause for being unable to work increased from 14 (3.4%) pre BMT to 55 (13%) post transplant (McNemar X 2 (1 df) = 33.0 P < 0.001). Those in retirement increased from 5.4% to 18.8% (McNemar X 2 (1 df) = 54.0 P < 0.001).In total 50 of the 76 (65.8%) in retirement post transplant, had retired due to poor health and 89 (54.6%) of the 163 not in retirement reported they were not employed due to health issues.
Household income status was provided by 421 survivors. Those in the lowest household income strata (<$39,999pa) increased from 20.7% pre transplant to 36.3% post transplant (McNemar χ 2 test (1 df = 46.3) P < 0.0001). At the same time the proportion in the high-income strata (≥$80,000) fell from 46.1% to 34.4% (McNemar χ 2 test (1 df = 27.6) P < 0.0001). There was a non-significant change for those in middle income strata ($40,000-$79,999) (33.2% decreased to 29.2% (McNemar χ 2 test (1 df = 2.5) P = 0.12).
Changes to employment status (FT and any paid) and low household income was further compared pre and post transplant, and stratified by a range of variables including age group at BMT, gender, relationship status at BMT, low income status pre BMT, cGVHD, conditioning regimen, donor type, and years since transplant.
Significant declines in FT work status were reported across all income strata other than those already in the lowincome strata pre transplant(P = 0.06). For those moving into a low-income bracket, significant increases were reported across all strata except for those less than 40 years of age at BMT (p = 0.45). (Table 2) .
In multivariate analysis the only variable found to have a positive and significant association in maintaining any paid employment was being in paid employment pre BMT (OR 7.87, 95% CI 2.79, 22.24; P < 0.0001). For those aged ≥50 years at BMT the odds of being in any paid employment post transplant was significantly reduced (OR 0.20; 95% CI 0.10, 0.40; P < 0.0001) with severe GVHD demonstrating a trend towards significance (OR 0.54; 95% CI 0.27-1,05; P = 0.07).Longer duration post transplant demonstrated a positive association with being in paid employment, that trended towards significance (OR 1.09; 95% CI 0.99, 1.20; P = 0.06)( Table 3) .
After adjusting for pre transplant household income status, being in Low income bracket pre transplant (OR 15.3: 95% CI 6.74, 33.8; P < 0.0001) and having severe GVHD (OR 3.17; 95% CI 1.61, 6.22; P = 0.001) were the only independent variables found to be positively associated with being in a low-income bracket post-BMT. Older patients (age > 50yrs) showed a trend towards having significantly increased odds of being in a low-income bracket (OR 1.85, 95% CI 0.92, 3.69; P = 0.08) post-BMT. (Table 3) . The bold figures are statistically significant
Being in a married/de-facto relationship at transplant (OR 0.44; 95% CI 0.20, 0.92; P = 0.03). and having myeloablative conditioning (OR 0.41; 95% CI 0.20, 0.83; P = 0.01) were variables associated with a significantly reduced odds of being in a low-income bracket post transplant.
Work type (physical/non-physical) was provided by 376 survivors. There was a significant increase in the proportion of survivors doing non-physical work post BMT (59% pre BMT versus 75.5% post (McNemar X 2 (1 df) = 48.0 P < 0.0001)) and a significant reduction in the proportion doing physical work (37.5% pre BMT versus 21% post (McNemar X 2 (1 df) = 49.3 P < 0.0001)). Changes to occupation/field of work post-BMT was reported by 168 (of 396) (42.4%). Reasons reported for not returning to previous field of work included physical limitations (114, 67.9%), concerns about health risks in the workplace (54, 32.1%), psychological/emotional limitations (42, 25%), cognitive limitations (28, 16.8%), employer concerns about ability to undertake required tasks (28, 16.7%), being made redundant (24, 14.3%), employer concerns about liability (21, 12.5%), exhausting sick leave to attend appointments (20, 11 .9%), unsatisfactory redeployment/change in work responsibilities (11, 6 .6%) and reallocation of hours/shifts (11, 6 .6%).
In total 85 (63.9%) of the 133 who reported trying to find employment post-BMT, reported feeling that being a BMT recipient hindered their employability, and 40 (10.2%) employed respondents also described experiencing workplace discrimination including unreasonable limitations being placed upon responsibilities (15, 37.5%), difficulty securing employment (17, 42.5%), workplace harassment (5, 12.5%), forced redundancy (5, 12.5%), job transfer (6, 5.0%), and denial of promotion (5, 2.5%).
Only 9 of 379 (2.4%) respondents had received some form of counselling regarding their legal rights to employment.
This study is the largest ever study to explore the impact of allogeneic BMT on work status and functioning, and household income in long-term survivors. We demonstrate that survival is associated with significant and substantial reductions in FT employment, any paid employment and in household income compared with the general population. (During the study period the Australian general population unemployment rate was 6.3% 18 and the average FT weekly earnings were $1539.40 (equivalent to an annual income of $80,000) 19 ). While other studies have found that gender (female), worse physical functioning and age (>25 years) are associated with delayed return to work or unemployment 4, 20, 21 this was not evident in our population. Our analysis showed that being in paid employment pre BMT, and age <50 years predicted being in employment post BMT. We also found that being in a low-income bracket pre BMT and having severe cGVHD was associated with being in a low-income bracket post BMT, while being in a relationship and receiving myeloablative transplant conditioning were associated with a reduced odds of being in a low-income bracket post BMT. (The effect of cGVHD on employment has been variable, with some studies reporting a negative effect and others finding no association 4, 20, 22 ). There was further trend towards longer survival post BMT being associated with a return to paid employment post BMT.
Although the sample size and high response rate (76%) make it likely that these results represent an accurate account of the impact of BMT on NSW survivor's work status and household finances, there are several limitations to our study that restrict the generalizability of these results to BMT survivors in other settings including participation bias, self-report, exclusion of non-English-speaking survivors and the failure to capture data on non-responders and the financial circumstances of caregivers to household income. Cross-sectional studies like this also have limited Our results suggest that being older (aged over 50 years), single, and developing severe cGVHD are predictive of experiencing an adverse financial impact of BMT and being unable to return to work post transplant. While these data may provide the basis for development of an algorithm to predict the likely impact of BMT on a recipient's occupational and financial status and the likelihood of return to work post-BMT any predictive model will need further testing in a separate validation population. It is crucial that this is done, however, as patients need to understand the full impact that BMT will have on their lives.
